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Abstract

Background: Whether ligation of the dorsal branch of the cephalic vein during the surgical establishment of the
radiocephalic arteriovenous fistula (RCAVF) favorably or adversely affects the patency rate of the RCAVF remains
controversial. We performed a randomized controlled trial to evaluate the effect of dorsal branch ligation on the
patency rate of RCAVF.

Methods: A total of 115 patients who underwent surgical establishment were randomized to two groups treated
with or without ligation of the dorsal branch of the cephalic vein during the surgical process. The primary patency
rates of the RCAVF at 90, 270, and 360 days after the surgery and the secondary patency rates during a follow-up
up to 1year were compared.

Results: The patency rate did not differ significantly between the two groups at 3, 9, or 12 months after the
procedure (P > 0.05). The combined primary patency rates of the RCAVF in patients from both groups at 3, 9 and
12 months after the procedure were 87.6, 82, and 74.5% respectively, while the combined secondary patency rate
was 92.2% at the 1-year follow-up. The Log-rank test indicated that the initial patency rate and secondary patency
rate did not differ significantly between the two groups (P =0.674 and 0.759, respectively).

Conclusion: This clinical study indicated that ligation of the dorsal branch of the cephalic vein does not
significantly affect the patency of the arteriovenous fistula with a 1-year follow-up.

Trial registration: ISRCTN ISRCTN12288675, Registered 25 September 2019 in the ISRCTN registry. retrospectively
registered.
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Background

Preserved function of vascular access is important for
maintaining effective hemodialysis. The radiocephalic ar-
teriovenous fistula (RCAVF), which was first reported in
1966 by Brescia and Cimino, has become the most com-
monly performed procedure for establishing vascular ac-
cess in patients receiving hemodialysis, based on its high
patency rate and low incidence of complications [1].
Clinically, a distal fistula is routinely established to pro-
vide additional puncture sites. Anatomically, an import-
ant dorsal branch of the cephalic vein can be found 2-3
cm above the wrist. It has been suggested that ligation of
the dorsal branch of the cephalic vein during the surgical
process of RCAVF establishment may improve its pa-
tency rate, because inevitably, hemodynamic abnormal-
ities in the bifurcation of the dorsal cephalic branch site
exist, which may increase the risk of stenosis of the
RCAVF [2]. However, this is challenged by the hypoth-
esis that the dorsal branch of the cephalic vein could
serve as a spare channel when the trunk is occluded, and
the patency of the dorsal branch could at least partly
compensate the blood flow by the formation of collateral
circulation [3], which may contribute to the patency of
the RCAVF.

However, whether ligation of the dorsal branch of the
cephalic vein actually affects the patency of the RCAVF
has not been evaluated in a clinical trial. Therefore, in
this randomized controlled trial, we aimed to compare
the patency of the RCAVF in patients with and without
ligation of the dorsal branch of the cephalic vein during
the surgical processes.

Methods

Patients and study design

Patients who underwent a first-time surgical procedure
for the induction of a RCAVF at Zhengzhou University
People’s Hospital from January 2014 to January 2016
were included. And RCAVF location was determined
with preference at the most distal possible site in the
non-dominant arm. The inclusion criteria were as the
follows: (1) existence of a cephalic vein dorsal branch
was confirmed via vein mapping before the procedure;
(2) the feasibility of the surgical procedure was con-
firmed by experienced surgeons via clinical assessment
of the arterial pulse, expansion of the vein after blocking
the proximal blood flow with a tourniquet, and bilateral
arm blood pressure. Moreover, bilateral vascular assess-
ment, including vascular diameters and arterial blood
flow, was preformed by duplex ultrasound. and (3) nega-
tive findings were obtained on Allen’s test preopera-
tively. Patients without a cephalic vein dorsal branch or
who were unable to provide informed consent were ex-
cluded. The protocol of the study was approved by the
Ethics Committee of Zhengzhou University People’s
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Hospital before the enrollment of patients. All patients
included in were randomly divided into two groups by
sealed-envelope randomization, with about 1:1 ratio.
And the envelopes were prepared by another clinician in
advance. The baseline characteristics of the included pa-
tients were collected, including age, sex, primary disease,
fistula location, vascular diameters, and puncture time of
the fistula.

Surgical establishment of a RCAVF

All the surgical process of the establishment of a RCAVF
were performed by an experienced surgeon with patients
under local anesthesia and receiving 7-0 end-to-side
anastomosis. In those allocated to the ligation group, the
dorsal branch of the cephalic vein was ligated with a 4—0
silk, while ligation of the dorsal branch of e vein was not
performed in those allocated to the other group (Fig. 1).

Follow-up and definitions of outcomes

The primary outcomes of the study were the primary pa-
tency rate of the RCAVF of patients in both groups at 3,
9, and 12 months after the surgical procedure. The pri-
mary patency rate refers to the time from the establish-
ment of the fistula to the initial percutaneous
transluminal angioplasty (PTA) or application of an
intervention method to maintain the fistula patency. The
definition of secondary patency rate was defined as the
time from fistula establishment to fistula abandonment,
or thrombosis needing a re-establishment of a new fis-
tula [4]. When adverse events such as death, kidney
transplantation, and switch to peritoneal dialysis oc-
curred, the follow-up was considered complete.

Statistical analysis

SPSS software (version 19.0) was used for statistical ana-
lyses. Quantitative and qualitative data were compared
between both groups using Log-rank tests. The Kaplan-
Meier survival analysis was performed to evaluate the
differences in primary and secondary patency rates of
the patients treated with an arteriovenous fistula with
and without ligation of the dorsal branch (P < 0.05).

Results

A total of 115 patients who underwent the surgical es-
tablishment of a distal autologous arteriovenous fistula
were included. There were no statistically significant dif-
ferences in age, sex, etiology of renal failure, artery and
vein diameters, and puncture time between patients in
the two groups (Table 1, both P > 0.05). The occurrence
of swollen hand syndrome was observed only in the
group without dorsal branch ligation. During the 1-year
follow-up, two cases of death and one case of kidney
transplantation occurred in the group with dorsal branch
ligation, whereas one death and one case of switching to
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Anastomosis

anastomosis with a 7-0 silk

Fig. 1 Creation of a radiocephalic arteriovenous fistula. a Separation of cephalic vein and radial artery; b ligation of distal cephalic vein and the
dorsal branch with a 4-0 silk; ¢ End-to-side anastomosis with a 7-0 silk; d, ligation of distal cephalic vein with a 4-0 silk; e, End-to-side

-

Anastomosis

peritoneal dialysis occurred in the group without dorsal
branch ligation.

There were no statistically significant differences be-
tween the two groups in the primary patency rates at 3,
9, and 12 months after the procedures (Table 2, both
P >0.05). The primary patency rates of the RCAVF of all
patients in both groups at 3, 9 and 12 months after the
procedure were 87.6, 82.0, and 74.5% respectively, while
the combined secondary patency rate was 92.2% at the
1-year follow-up.

The Log-rank test indicated that the initial patency
rate and secondary patency rate between the patients in
the two groups were not statistically significant (P =
0.674 and 0.759, respectively; Fig. 2).

Table 1 Baseline characteristics of the included patients

Discussion

In this randomised study of Chinese patients with end-
stage renal disease who underwent surgical establish-
ment of a RCAVF, we found that ligation of the dorsal
branch of the cephalic vein did not significantly affect
the patency of the arteriovenous fistula within a 1-year
follow-up.

A distal autologous fistula as a vascular access for pa-
tients with hemodialysis has many advantages, such as
providing multiple puncture sites, reliably retaining a
proximal arteriovenous access for a convenient way to
correct failure of the fistula, and limited incidence rates
of steal syndrome and heart failure [5]. However, the pri-
mary failure of the RCAVF is high, with documented

With ligation Without ligation P-value
(n =58) (n=57)
Age (years) 58+£52.76 57+5328 0.84
Gender (male/female) 30/28 31/26 0.85
Etiologies for kidney dysfunction
Diabetes 14 (24.1%) 13 (22.8%) 0.946
Chronic nephritis 23 (39.7%) 24 (42.1%) 0.946
Hypertensive kidney damage 8 (13.8%) 6 (10.5%) 0.946
Others 13 (22.4%) 14 (24.6%) 0496
Side (left/right) 42/16 35/22 0238
Initial puncture time (days) 53+39.08 55+ 3755 0.442
Artery diameters (millimeter) 208 +0.31 2.15+045 0401
Vein diameters (millimeter) 209+0.58 216+ 046 0534
Swollen hand syndrome (%) 0 2 (3.5%) 0.153
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Table 2 Cumulative patency rate of the RCAVF in patients in
the two groups

Follow-up time With ligation Without ligation P-value
3 months 48/56(85.7%) 51/57(89.5%) 0.581
9 months 45/56(80.4%) 46/55(83.6%) 0.806
12 months 40/55(72.7%) 42/55(76.4%) 0.827

primary patency rates of 58—63% according to a previous
study [6, 7]. In the present study, the overall primary pa-
tency rate for patients in both groups was 74.5%. This
may be because currently in China most patients receiv-
ing hemodialysis have chronic nephritis (accounts for
40.9% in this study), and the patients who began to
undergo dialysis were relatively young (mean age, 55
years). It has been recognized that the diameter of pre-
operative blood vessels often affects the prognosis of the
patients. Therefore, preoperative assessment is essential
in clinical practice, preferably with vascular ultrasound
examination rather than experience-based judgement of
the surgeons.

The most common complication of an AVF is stenosis,
which is also the main cause of poor vascular dysfunc-
tion or dysmaturity. A previous study that analyzed the
initial failure of the RCAVF among 24 cases indicated
that the dorsal branch of the cephalic vein was prone to
progressive stenosis, which, from the authors’ point of
views, may be related to the enhanced blood flow turbu-
lence caused by the sheer force in the bifurcation of the
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vessels [8]. Furthermore, other researchers also believed
that the dorsal branch of the cephalic vein plays an im-
portant role in the stenosis progression of the fistula
outflow tract. They studied 57 patients who underwent
first-time RCAVF establishment, and the dorsal cephalic
branch was ligated or anastomosed according to the
diameter and distance of the distal cephalic vein and the
dorsal branch. The primary patency of the RCAVF in
their cohort after 1year was 69.2%, while the secondary
patency rate was 87.9% after 1year [2]. In our study, the
primary and secondary patency rates after 1year in pa-
tients with dorsal branch ligation were 72.7 and 92.2%,
respectively. The differences may be explained by the
different characteristics of the patients. In the previous
study, 56.1% of the cohort had diabetes, versus 24.1% in
our cohort [2]. Because diabetes is recognized as a major
risk factor for stenosis, it is not surprising that the co-
hort of patients in the previous study had lower patency
rates. Additionally, in another study including 52 cases
of forearm fistula dysfunction and 17 cases of throm-
bosis formation in forearm fistula, the authors concluded
that simple ligation or embolization of the branch can-
not provide treatment for stenosis but may cause throm-
bosis or dysfunction [9]. Based on the findings of fistula
radiography, except for those with excessive flows in the
fistula, generally the collateral is difficult to develop. In
fact, visualization of the dorsal branch under angiog-
raphy may reveal the stenosis or occlusion in the prox-
imal segment of the cephalic vein, and the dorsal branch
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Fig. 2 Kaplan-Meier survival analysis for evaluation of the differences in the primary and secondary patency rates in patients with and without
ligation of the dorsal branch; a Kaplan-Meier survival analysis for the primary patency rate; b Kaplan-Meier survival analysis for the secondary
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may only be a reflection for shunting of the flow of
blood that could not pass through the stenosis site [9]. A
recent case report revealed successful resolution of trunk
occlusion by puncturing the dorsal cephalic branch. In
that case, a patient with chronic obstructive lesions near
the anastomosis was treated with dorsal branch diver-
sion and timely PTA, and subsequently the function of
the fistula was restored [10]. In the present study, swol-
len hand syndrome was only observed in the group with-
out dorsal branch ligation. Clinically, it appears as
swelling of the hand. This venous hypertension is caused
by occlusion of the central veins, reverse blood flow, and
increased venous hydrostatic pressure, leading to swell-
ing of the distal part of the limb. However, whether it is
associated with the ligation with the dorsal branch of the
hand remains to be determined. In addition, the dorsal
branch of the cephalic vein could be used as a patch to
successfully resolve stenosis in the immature fistula
anastomosis [11]. Even if the proximal cephalic vein was
lacked, but with good dorsal vein network, the efficiency
of fistulas in the snuff-box region was excellent [12].
When the proximal cephalic vein was occluded, as a di-
version channel, the dorsal cephalic branch was able to
provide sufficient filling of the sequential veins and fa-
cilitate effective puncture if necessary [12]. However, our
randomized study showed that the patency rates of the
arteriovenous fistula with a 1-year follow-up did not dif-
fer significantly between those with and without ligation
of the dorsal branch. These results demonstrate that the
ligation of the dorsal branch of the cephalic vein does
not significantly affect the patency of the arteriovenous
fistula with a 1-year follow-up.

Our study has limitations. First, this was a small-scale,
single-center study. The negative results may be due to
the limited sample size included. Moreover, many fac-
tors not included in our analyses may affect the patency
of the fistula. Finally, this was not a blinded trial, and
the surgeons were aware of the grouping of the patients,
which may introduce additional biases.

Conclusion

In conclusion, the results of this clinical study indicate
that ligation of the dorsal branch of the cephalic vein
does not significantly affect the patency of the arterio-
venous fistula with a 1-year follow-up. These results
should be confirmed in large-scale trials.
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Acknowledgements
Not Applicable.

Page 5 of 5

Authors’ contributions

All authors designed the experiments. SFM and ZHT conducted the
experiments. ZGZ collected and analyzed the experimental data. ZHT, YL and
LY drafted the manuscript. All authors read and approved the final manuscript.

Funding

This work was funded by Key Science and Technology Program of Henan
Province (grant number: 162102310019). The Key Science and Technology
Program of Henan Province funding was used for the collection and analysis
of data.

Availability of data and materials
The datasets used and/or analysed during the current study available from
the corresponding author on reasonable request.

Ethics approval and consent to participate

The protocol of the study was approved by the Ethics Committee of
Zhengzhou University People’s Hospital. The consent of all study participants
was written.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no conflicts of interests concerning this
article.

Author details

'Blood Purification Center, The People’s Hospital of Zhengzhou University,
Zhengzhou, China. ?Blood Purification Center, Henan Provincial People’s
Hospital, Zhengzhou, China. ’Institute of Nephrolog, Zhengzhou, Henan,
China. “Department of Nephrology Henan Provincial People’s Hospital,
Zhengzhou, China.

Received: 26 September 2019 Accepted: 21 April 2020
Published online: 29 April 2020

References

1. Brescia MJ, Cimino JE, Appel K, et al. Chronic hemodialysis using
venipuncture and a surgically created arteriovenous fistula. N Engl J Med.
1966;275(20):1089-92.

2. Ramanathan AK, Nowacki J, Hoffman H, et al. An ode to Cimino. J Vasc
Access. 2012;13(2):180-6.

3. Samuel EW. Vascular access: principles and practice. 5th ed. USA: Lippincott
Williams & Wilkins; 2010.

4. Sidawy AN, Gray R, Besarab A, et al. Recommended standards for reports dealing
with arteriovenous hemodialysis accesses. J Vasc Surg. 2002;35(3):603-10.

5. Beigi AA, Masoudpour H, Alavi M. The effect of ligation of the distal vein in
snuff-box arteriovenous fistula. Saudi J Kidney Dis Transpl. 2009;20(6):1110.

6. Horer TM, Skoog P, Quell R, et al. No-touch technique for radiocephalic
arteriovenous fistula-surgical technique and preliminary results. J Vasc
Access. 2015;17(1):6-12.

7. Rayner HC, Pisoni RL, Gillespie BW, et al. Creation, cannulation and survival
of arteriovenous fistulae: data from the Dialysis outcomes and practice
patterns study. Kidney Int. 2003;63(1):323-30.

8. Sivanesan S, How TV, Bakran A. Sites of stenosis in AV fistulae for
haemodialysis access. Nephrol Dial Transplant. 1999;14(1):118-20.

9. Turmel-Rodrigues L, Mouton A, Birmelé B, et al. Salvage of immature
forearm fistulas for haemodialysis by interventional radiology. Nephrol Dial
Transplant. 2001;16(12):2365-71.

10. Song HH, Won YD, Kim YO, et al. Salvaging and maintaining non-maturing
Brescia-Cimino haemodialysis fistulae by percutaneous intervention. Clin
Radiol. 2006;61(5):404-9.

11. Ramanathan AK, Roake J. Yarl vein flap fistuloplasties for juxta-anastomotic
stenoses. Ann R Coll Surg Engl. 2011,93(2):170.

12. Pryor LA, Butler KG, Larkin JW, et al. Abstracts from the 2016 Vascular Access
for Hemodialysis Symposium. J Vasc Access. 2016;17(3):.e46-64.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Patients and study design
	Surgical establishment of a RCAVF
	Follow-up and definitions of outcomes
	Statistical analysis

	Results
	Discussion
	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

